INTRODUCTION
Preterm delivery is the leading cause of infant morbidity and mortality in developed countries, accounting for 75% of perinatal deaths. 1 Long-term sequelae include chronic lung disease, visual or hearing impairment, developmental delay, and cerebral palsy. 2 Spontaneous preterm labour is responsible for 40-45% of all preterm births. 3 Beta agonists, the commonest agents used for tocolysis, have been associated with numerous sideeffects without actually improving perinatal outcomes. Efforts are therefore being directed towards finding alternatives that are safer, better tolerated as well as efficacious in prolonging pregnancy, thus allowing us time for maternal administration of corticosteroids & inutero transfer of the babies to units where facilities for neonatal intensive care is available. Both nitroglycerin [4] [5] [6] [7] and nifedipine [8] [9] [10] [11] have been shown to be effective in preterm labour. However, only one study 12 has directly compared these two tocolytic agents. In our study, we compared the safety and efficacy of oral nifedipine with transdermal nitroglycerin patches as tocolytic in preterm labour.
METHODS
The study was conducted in the department of Obstetrics & Gynecology, Post Graduate Institute of Medical Education & Research (PGIMER), a tertiary care referral centre located in Chandigarh, North India. Women presenting with preterm labour were admitted & those fulfilling the inclusion were randomized to tocolysis in Department of Obstetrics & Gynecology, Post Graduate Institute of Medical Education & Research (PGIMER), Chandigarh, India one of the two groups-Group-I: Nitroglycerin (NTG) or Group-II: Nifedipine. The women were subjected to either treatment protocol using computer generated random number table. Preterm labour was defined as presence of regular uterine contractions i.e. 4 in 20 min or 8 in a period of 1 hour accompanied by any of the following cervical changes-Dilatation >1 cm or/& Effacement >80% or/& Change in cervical dilatation or effacement observed over 2 hours. The exclusion criteria included any one of the following-hypotension (80 mm systolic/ <50 mm Hg diastolic), hypertensive disorders of pregnancy, antepartum hemorrhage, ruptured membranes or signs/symptoms of chorioamnionitis, cervical dilatation >4 cm, cardiac disease, known tocolytic exposure during current pregnancy, intrauterine fetal demise (IUFD), fetal malformation, severe intrauterine growth restriction (IUGR) & fetal distress.
Group I Nitroglycerin group:
Women were given transdermal nitroglycerin patch, Nitroderm10, which delivers 10 mg NTG over twenty four hours and it was applied to the woman's abdomen. If contractions persisted at the end of one hour an additional patch was applied. No more than 2 patches were worn simultaneously (20 mg). At the end of 24 hours these were replaced by a fresh patch. Mild headaches were treated with paracetamol. Patches remained in place for 12 hrs after the contractions had ceased.
Group II Nifedipine group: Tocolysis was initiated with an oral loading dose of nifedipine 20 mg. If contractions persisted after 60 minutes, a similar dose was repeated. If labour was suppressed after the first or second dose, a maintenance dose of 20 mg orally every 6 hours was given starting 6 hours following the last dose and continued until 48 hours.
All women were screened for urinary tract infections (UTI)/bacterial vaginosis with a mid-stream clean catch sample & a high vaginal swab respectively and antibiotic treatment instituted where necessary. All patients received two doses of 12 mg betamethasone intramuscularly, first at admission and a second dose twenty four hours later, in order to accelerate the fetal lung maturity.
Treatment failure: Inability of the drug to prolong gestation for a minimum period of 48 hours or persistence of uterine contractions even after 20 mg of NTG or 40 mg of Nifedipine was considered to be a treatment failure. Under such circumstances, the therapy was discontinued and subsequent management was left to the labour ward team.
The study outcomes were recorded in terms of -Delay in delivery for 48 hours, 7 days and more than 7 days, period of gestation at delivery, onset of subsequent labour-spontaneous or induced, any side effects of each drug & the neonatal outcomes, recorded as-birth weight, Apgar score, respiratory distress, need and duration of NICU care, neonatal complications and any perinatal mortality. The statistical analysis was performed using the statistical package-SPSS-10. The two groups were analyzed using the Chi-square test and the Student's ttest, as required.
RESULTS
The study included eighty four women with preterm labour, randomized to Group I: NTG (n=41) and Group II: Nifedipine (n=43) ( Table 1 ). The mean age of women in the two groups were comparable-25.83 ± 3.87 (years ± SD) in Group I versus 26.21 ± 3.99 years in Group II. There was no significant difference in parity between the two groups, with primigravida women predominating in both groups. Twenty three (56.1 %) women in Group I were primigravidas and 22 (51.2 %) in Group II. History of previous preterm delivery (PTD) was present in only 14 of the 84 women (16.66 %). Six women (14.6 %) in Group I had a previous PTD versus 8 (18.6%) in Group II, which was comparable. The mean gestational age at the onset of preterm labour was similar in the two groups (31.1 weeks and 31.3 weeks in groups I and II respectively). Cervical dilatation at the onset of tocolysis was the most important factor influencing prolongation of pregnancy.
In the NTG group, 19 of the 20 women (95%) presenting with a dilatation of <2cm had a pregnancy prolongation of atleast 21 days. This was in stark contrast to the observation that none of the 9 women who presented with dilation of >3 cm could be prolonged beyond 48 hours and were labeled treatment failures. Even in the nifedipine group, 18 of the 21 women (85.71%) presenting with a dilatation of <2cm had a pregnancy prolongation beyond 3 weeks, whereas in those with a dilatation of >3cm at onset of tocolysis, 3 out of 8 (37.5%) women delivered within 48 hours. Comparing the two groups with respect to both cervical dilatation at onset of tocolysis and the mean prolongation of pregnancy, when the cervical dilatation was <3 cm, there was no significant difference between the two groups (Table 3) . However when the cervical dilatation was >3cm, nifedipine was significantly more effective in prolonging pregnancy compared to NTG (5.00±5.45 days versus 0.56±0.53 days; p = 0.015).
The two groups performed similarly with respect to the mean birth weights, incidence of low birth weight (LBW), very low birth weight (VLBW) babies and the mode of delivery. Similarly there was no significant difference in the neonatal outcomes (Table 4) & complications like respiratory distress syndrome (RDS), birth asphyxia, hypoglycemia, sepsis, need for neonatal intensive care unit (NICU) admission and mean duration of stay. Neonatal Jaundice was the commonest complication 41/84 women (48.8 %) followed by RDS 11/84 (13.09 %).
Among maternal side-effects (Table 5) , headache was significantly higher in the NTG group compared to nifedipine group (17/43, 41.5 % versus 2/41, 4.7 %, p= 0.001). Hypotension was exclusively seen with nifedipine (2 women-4.7 %). However, the incidence of other maternal complications was not significantly different in the two groups. More number of women required discontinuation of treatment with nifedipine (4/43, 9.30 %) compared to nitroglycerin (1/41, 2.43 %). However statistical difference could not be established.
DISCUSSION
Prolongation of pregnancy beyond 48 hours allows the beneficial effect of corticosteroids on fetal lung maturity to come into play. Lees et al 4 found that NTG prolonged gestation beyond 2 days in 84 % patients compared with 88 % in the ritodrine group. Wani et al 5 found the prolongation beyond 2 days to be 91% with NTG versus 88% in ritodrine group. In the RNOTT multicentric trial, 7 however, NTG showed a lower (63%) efficacy in prolonging labour beyond 48 hours against 71% with ritodrine. Nifedipine prolonged pregnancy beyond two days in 80.9 % women compared to 69.5 % in ritodrine in a study by Papatsonis et al, 8 whereas, Kashanian et al 9 found the pregnancy prolongation beyond two days to be 75 % in nifedipine group versus 82.5 % with atosiban group. A direct comparison of NTG with nifedipine by Amorim et al 12 showed that the rate of preterm delivery within 48 hours after start of tocolysis was 15.4% in tocolysis with NTG and 12.5% in the nifedipine group. In the present study, nifedipine was significantly better in pregnancy prolongation beyond 48 hours (88.4 % women in nifedipine group versus 68.3% in the NTG group).
Wani et al 5 found NTG to delay delivery beyond 7 days and 14 days in 87 % & 85 % of patients respectively compared to 73% & 69% in ritodrine group, where as Lees et al 4 found the same to be 77% & 73% for NTG versus 81% & 78% for ritodrine. The RNOTT trial 7 found pregnancy prolongation of more than 7 days in 53% in the NTG group as against 59% in ritodrine group. In the trial by Papatsonis et al, 8 nifedipine was found to delay childbirth beyond 7 & 14 days in 72.1% and 64.7% patients respectively, compared to 50% and 40.7% prolongation in the ritodrine group. Kashanian et al 9 found pregnancy prolongation beyond 7 days in 65 % in nifedipine group versus 74 % in atosiban group. In the present study, nifedipine delayed delivery beyond 7 & 14 days in 72.1% and 62.8 % respectively which was not significantly different to that seen with NTG (65.9% & 58.6 % respectively). The mean pregnancy prolongation in the present study was 29.04 days in the NTG group against 34.46 days in the nifedipine group, which was similar to the results of Papatsonis et al 9 We have also analyzed the prolongation of pregnancy with respect to the cervical dilatation at presentation. When the dilatation was <2 cm the mean prolongation in NTG group was 41.4 days, compared to 40.04 days in nifedipine group. Amongst those who presented with initial cervical dilatation 2-3 cm, the mean pregnancy prolongation was 14.08 days with NTG versus 18.5 days with nifedipine, which again was statistically non significant. However, at a cervical dilatation of >3 cm, the mean pregnancy prolongation was only 0.56 days with NTG compared to 5 days with nifedipine, which was statistically significant (p=0.015). Moreover, at more than 3 cm dilatation, nifedipine prolonged pregnancy beyond 48 hours in 62.5% patients against none with NTG. Bisits et al 7 found that after 2 hours of therapy, significantly more (77%) women had no or only mild contractions against 43% in those receiving transdermal nitrates. This slower onset of action may have resulted in poorer outcomes, especially in women with greater cervical dilatation at presentation.
A number of studies [13] [14] [15] have quoted that nifedipine decreases the incidence of RDS, similarly, Smith et al, 16 reported that fewer neonates in the NTG group suffered RDS compared to placebo, although no conclusion could be drawn in view of small sample size. In the present study, the mean birth weights in the two groups were 2.11 kg (NTG) and 2.14 kg (nifedipine). The distribution of the LBW & VLBW babies was also similar in the two groups. The incidence of RDS was 17.1% in NTG group and 9.3% in the nifedipine group and the difference was statistically not significant. Neonatal jaundice was the most common complication in the present study, (48.8% of neonates from either group). This was because majorities (75%) of the babies in this study were born preterm at less than 37 weeks of gestation. There were three neonatal deaths in extremely LBW neonates, all in the NTG group, although this was not statistically significant.
Lees et al
4 compared the side effects of NTG and ritodrine & found that the only side effect with NTG was headache, which was more common when two patches were worn simultaneously. Bisits et al 7 found similar results. Wani et al 5 observed the incidence of headache to be 25 % and total incidence of side effects with NTG to be 30%. Papatsonis et al 8 found the incidence of side effects with nifedipine to be significantly less when compared to ritodrine (18.9% versus 36%). Kashanian et al 9 found that nifedipine was associated with side effects in 40 % of patients as compared to 17.5 % with atosiban. They also found the incidence of hypotension with nifedipine to be 27.7%. In the present study, the total incidence of side effects was 48.7% with NTG against 34.88% with nifedipine. Headache was significantly more associated with NTG (41.5% versus 4.7%). There was no difference in the incidence of tachycardia or palpitations amongst the two groups. However two women in the nifedipine group did develop clinically significant hypotension & tachycardia requiring treatment discontinuation. Four women (9.3 %) in the nifedipine group required treatment discontinuation compared to a single woman (2.43%) in the NTG group, which, however, was not statistically significant.
In conclusion, the results of this study demonstrate that oral nifedipine is more effective than transdermal NTG in prolonging pregnancy beyond 48 hours, especially in women with cervical dilatation of >3 cm. Failure of tocolysis was more common with the NTG patch as was headache. The neonatal outcomes and other side effects were comparable between the two groups. However further studies with greater number of subjects and ones where either cervical length measurement using transvaginal sonography or fetal fibronectin are incorporated into the definition of preterm labour need to be done to arrive at a final conclusion.
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